approved additives for use in food, drugs and cosmetic products (Dornenburg et al. 1996) .
23
Red beet betalains are composed of two main groups: the red-violet betacyanins (e.g. betanin 24 and isobetanin) and the yellow betaxanhins (e.g. vulgaxanthin I and II). The betacyanins turns more violet and at pH higher than 7 it becomes more yellowish-brown (Roy et al. 2004 ).
2
Anthocyanins have greatest colour intensity at pH values less than 4 where they exist in the 3 form of flavylium cation. At pH 4-5, a colourless carbinol pseudobase is formed upon 4 deprotonation and hydratation of flavylium cation (Lapidot et al. 1999) . Thus betalains are 5 well suited for colouring acid and slightly acid food whereas anthocyanins are used as a 6 source for food colours in applications, which have an acidic pH such as beverages and 7 dessert products (Strack et al., 2003Roy et al. 2004 ). In several studies it was shown that betalains are effective free radical scavengers and that 12 they prevent active oxygen-induced and free radical-mediated oxidation of biological 13 molecules (Escribaño et al. 1998 , Zakharova et al. 1998 , Pedreno et al. 2000 , 2001 , Kanner et 14 al. 2001 , Butera et al. 2002 , Pavlov et al. 2002 , Wettasinghe et al. 2002 , Cai et al. 2003 Tesoriere et al. 2004 , 2005 , Allegra et al. 2005 , Frank et al. 2005 , Stintzing et al. 2005 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 called TEAC assay strongly depends on pH of the medium, in which these antioxidants act.
32 Escribaño et al. (1998) found that free radical scavenging activity of betanin at basic pH is 33 and isobetanin upon pH changes were proposed in literature (Nilsson 1970 , Frank et al. 2005 .
30
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